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OPTIMUM MONENSIN LEVELS IN RECEIVING DIETS 
FOR NEWLY WEANED CALVES 
R.H. pritchardl and J.U. ~ h o m s o n ~  
Departments of Animal and Range Sciences and Veterinary Science 
CAlTLE 92-9 
Summarv 
This research addressed the effects of dietary 
monensin on the performance and health of steer 
calves weaned and shipped directly to the feedlot. 
Feedlot receiving diets were based on corn silage and 
contained 0, 10, 20, or 30 glton monensin. Calves 
were allowed ad libitum access to feed for 85 days to 
determine the effects of monensin level on dry matter 
intake, average daily gain, and fecal shedding of 
coccidia oocysts. Higher levels of monensin caused 
decreases (Pc.05) in dry matter intake during the initial 
feeding period. Gains were not affected by monensin 
during this period and as a result feed efficiency was 
improved (Pc.05) when diets contained 20 or 30 g of 
monensin per ton. Cumulative 85-day feedlot 
performance was not affected by treatment. Over 90% 
of all calves were shedding coccidia oocyst when they 
arrived in the feedlot. The number of calves shedding 
oocysts was consistently reduced by monensin after 18 
days postweaning. 
(Key Words: Calves, Monensin, Coccidiosis.) 
Introduction 
Coccidiosis infection is prevalent in feedlot cattle 
and left uncontrolled can be a costly disorder reducing 
feedlot performance and calf resistance to secondary 
infection. Several products are available to feedlot 
operators for the control of coccidia. Decoquinate, 
Amprolium, sulfa drugs, and ionophores can be used in 
effective controlltreatment programs. These are 
chemically distinct compounds. Suggested uses and 
label clearances vary significantly. 
lonophores are the one class of compounds 
mentioned above that are typically used throughout the 
feeding period to improve feed efficiency and average 
daity gain. If they can be used to control coccidia in 
the initial feedlot receiving period, feed management 
(especialty supplements) could be simplified. The 
ionophore monensin is approved as a coccidiostat and 
may contribute in this scenario. The concern is that 
dietary levels of monensin high enough to inhibit 
coccidia may adversely affect feed intake and gains 
unless a low dosage adaptation period is followed. 
Feeding low levels of monensin during adaptation is 
probably not an effective dosage to control coccidia. 
Newty weaned and shipped feeder calves 
typically consume limited amounts of feed (c 1.5% body 
weight) during the first week in the feedlot. lf monensin 
was included in this feed at 20 g per ton, the average 
daily monensin during the first week would be 150 mg 
for 500-lb calves. This would be a suitable dosage to 
use for adaptation to the monensin. In this scenario 
calves are adapting to the feedlot and monensin 
simutaneousty. lf adaptation to monensin is a function 
of its concentration rather than the daily dosage, 
unacceptably low feed intakes may occur. This 
experiment was designed to evaluate the effect of 
monensin dosage when fed on a gram per ton basis on 
dry matter intake and coccidia oocyst shedding in 
newly received feeder calves. 
Materials and Methods 
On November 5, 1991,269 steer calves were 
weaned from cows in western South Dakota and 
shipped approximatety 375 miles to the SDSU research 
feedlot at Brookings. Calves were unloaded at 3 a.m. 
1 Associate Professor. 
2~ct ing Head and Director, Animal Disease and Diagnostic Laboratory, Associate Professor. 
and allowed access to hay and water until processing 
was started at 8 a.m. Processing included obtaining 
individual body weight, ear tagging, vaccination for IBR, 
BVD, PI,. H. somnus, B R S V ~  and 7-way clostridia sp., 
All calves received lvomec4 as per label dosage for 
body weight. 
After processing, 160 calves from the original 
group were randomly allotted to 20 pens of 8 head and 
allowed access to long hay, water and the control diet 
(Table 1). At 2 p.m., fecal samples were collected from 
each catf for coccidia infection screening. This fecal 
sample was identified as day 0. Sorting to pens and 
treatments was done on day 2 in the feedlot. Diets 
containing monensin were first fed on day 3, which was 
53 hours after arrival at the feedlot. Monensin dosages 
were formulated to provide 0, 10, 20, or 30 grams per 
ton (air dry basis) in the complete diet. 
Table 1. Basal receiving diet formulation 
% dry 
matter 
Item basis 
Corn silage 74.94 
Wheat straw 15.00 
Soybean meal, 44%a 9.21 
~ imestone~ .55 
Trace mineralized saltab .30 
a Included as a pelleted supplement. 
Supplements contained 0 glcwt, 37.2 glcwt, 
74.4 glcwt, or 11 1.6 glcwt Rumensin-60, and 8.95 x 
lo5 IU/lb vitamin A. 
Contains 97% NaCI, .007% 1, -24% Mn, .24% Fe, 
.05% Mg, -032% Cu, . O l  1 % Co, .032% Zn, and .5% 
Ca. 
harvested feeds. Feed ingredients were sampled 
weekly and analyzed for dry matter, crude protein, acid 
detergent fiber, neutral detergent fiber and ash content. 
Actual diet composition data are shown in Table 2. 
Monensin assays were conducted by Elanco5. 
Fecal sampling was repeated twice each week 
for the initial 4-week period on feed and again at 56 
and 82 days. In each instance, rectal grab sampling 
was performed in the early afternoon. Cattle were 
weighed initially and after 29, 57, 85, and 86 days on 
test. The day 85 and 86 weights were used as final 
weights. To normalize fill, dry matter intake was 
restricted to 7.35 Ib the day before each of these final 
weights and water was withheld for 12 hours prior to 
weighing. 
During the course of the experiment, six steers 
were removed for health reasons. Respiratory virus 
infections were the primary cause of illness. Booster 
vaccinations for IBR, BVD, PI3 and H. somnus were 
administered on December 11, 1991, to aid in disease 
control. 
The statistical analyses used were appropriate 
for a completely random design experiment with 
replication. Feedlot performance was summarized 
using pen as the experimental unit. Individual steers 
were considered the experimental unit for fecal oocyst 
data. Means separation tests were completed by 
orthogonal contrast. To evaluate the level of coccidia 
problems, the frequency of calves shedding oocysts 
was tested by Chi square analysis. Fecal oocyst 
counts were categorized as 0, 1 to 99, 100 to 499 and 
500 or greater for this analysis. 
Initial feed deliveries were limited to 3.7 Ib dry 
matter daily on day 1 and day 2 to avoid wasting feed. 
Steers were consuming 9.5 Ib of feed by day 7. This 
slow acceptance of feed is typical in this yard when 
starting range calves with no previous exposure to 
The calves used in this study were on open 
prairie and exposed to a severe winter storm 8 days 
prior to weaning. They were exhausted, emaciated and 
showed signs of snow burn upon arrival at the feedlot. 
This stress undoubtedly contributed to the relatively 
'~eecham Laboratories, Bristol, TN. 
4 ~ ~ ~ ~ ~ ~ ~ ~ ,  Rahway, NJ. 
5~lanco, Indianapolis, IN. 
Table 2. Diet nutrient analysisa 
~reatment~ 
Item 0 10 20 30 SEM 
Dry matter 48.42 48.42 48.45 48.48 1.08 
Crude protein 11.22 11.23 1 1.29 11.33 .037 
Neutral detergent fiber 46.0 45.2 45.2 45.2 1.26 
Acid detergent fiber 25.9 25.9 25.9 25.9 .65 
Ash 6.31 6.33 6.33 6.33 .13 
a All values except dry matter on dry matter basis; n = 13. 
Monensin, grams per ton diet, air dry basis. 
high mortality (2.5%) experienced during the 
experiment. Historically, the receiving death loss in 
these calves has been e l%.  The benefit of this 
situation was that it would tend to heighten coccidiosis 
problems. 
Dry matter intake during the first week on feed 
was 1.4% body weight and could be considered typical 
under these conditions. Weekly dry matter intake 
increased steadily through 35 days and then plateaued. 
Monensin dosage did affect dry matter intake during the 
initial 3 weeks in the feedlot (Table 3). Cumulative dry 
matter intake during the initial 29-day period was also 
lower when monensin was fed (Table 4). Gains were 
similar during this period and efficiency of feed 
utilization improved accordingly. Cumulative 
performance variables (85 days) were not affected by 
monensin dosage. 
No w e  a n 3 d i i  problems developed during 
this experiment, although over 90% of the calves were 
shedding oocysts upon arrival at the feedlot. Monensin 
reduced oocyst shedding at day 9 (Pe.20), day 12 
(Pe.001), day 18(Pe.001), day 26(Pe.20), andday 82 
(Pe.05; Table 5). More monensin treated cattle were 
shedding oocysts on day 16 than control cattle (Pe.10). 
This was evident only in the 10 and 30 g per ton 
treatments. It appears that monensin began to 
consistentty lower oocyst shedding at day 18, which is 
15 days after monensin was first fed and continued 
through the 82-day sampling period (Table 5). Some 
oocyst shedding occurred in all treatments on day 82, 
Table 3. Weekly dry matter intake summarya 
~reatment~ 
Item 0 10 20 30 SEM 
1 to 7 daysC 7.27 7.30 7.1 7 7.26 .I72 
15 to 21 daysC 
22 to 28 day 
29 to 35 days 15.75 16.27 15.06 15.34 .361 
36 to 42 days 15.69 15.52 15.07 15.40 .412 
a Pounds per head per day. 
Monensin, grams per ton diet, air dry basis. 
10 vs 20 and 30 (Pe.10). 
Control vs others (Pe.01); 10 vs 20 and 30 (Pe.01). 
Table 4. 85-day feedlot performance summary 
Item 
Initial wt, lbbC 
Days 1 to 29 
Body weight, day 2gCd 
Avg daily gain, Ib 
Dry matter intake, lbCef 
Feedlgain, lbef 
Gainlfeed, lb/cwtdf 
Days 30 to 57 
Body weight, day 57 
Avg daily gain, Ib 
Dry matter intake, Ib 
Feedlgain, Ib 
Gainlfeed, Iblcwt 
Days 1 to 85 
Body weight, day 85 
Avg daily gain, Ib 
Dry matter intake, Ib 
Feedlgain, Ib 
Gainlfeed, Iblcwt 
0 10 20 30 SEM 
a Monensin, grams per ton, air dry basis. 
Linear, quadratic (P<.10). 
Control vs others (Pc.05). 
Linear (Pc.05). 
Linear (Pc.01). 
10 vs 20 and 30 (P<.05). 
indicating no treatment completely arrested the coccidia 
problem. There is insufficient information available to 
determine if this continued oocyst shedding is typical 
when feeding ionophores. The 85-day monensin 
intakes averaged 74, 156, and 230 mg per head which 
may be too low to provide complete control of coccidia 
organisms. 
feeds containing 30 g monensin per ton. Other 
research has shown that cattle consuming normal 
amounts of feed require an adaptation to monensin. 
However, range calves that do not readily consume 
feed upon entering the feedlot can be fed a diet 
containing 30 g monensin per ton. Adaptation to 
monensin apparently occurs nearly as rapidly as 
adaptation to the feedlot environment. 
The result of this experiment should not be 
interpreted to mean that all calves can be started on 
Table 5. Frequency of calves shedding oocysts 
Treatmente 
Sample d a g  
~ o c ~ s t ~  
counts 0 10 20 30 
Percentage of calves 
0 0 3 8 3 6 
1 to  99 83 61 85 77 
100 to  499 11 18 8 17 
500 + 3 13 5 0 --------------- ............................................................ -------- -------- 
2 0 18 10 8 11 
1 to  99 76 ?3 TI 76 
100 to  499 3 13 13 11 
500 + 3 5 3 3 __ --------------- ----- ---- ...................................... -----------_-- ----- ----- --- 
5 0 14 10 18 9 
1 t o  99 71 TI 65 80 
100 to  499 11 10 18 3 
500 + 3 3 0 9 ........................................................................................... 
9 0 46 72 67 70 
1 to  W 51 28 31 30 
100 to  499 0 0 3 0 
500 + 3 0 0 0 '-'-"'-*"'-'-"'----- ................................ -------------- ""'-"-""'---"" 
12 0 50 90 85 76 
1 to  99 50 10 15 14 
100 t o  499 0 0 0 0 
500 + 0 0 0 0 ........................................................................................... 
1 6e 0 8 1 72 95 75 
1 to W 19 28 5 25 
100 to  6W 0 0 0 0 
1 t o w  25 
100 t o  499 2 
500 + 0 0 0 0 
Monensin, grams per ton. 
Days i n  the feedlot.  
Counts per gram fresh feces. 
PC.05. 
Pc.10. 
